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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wavelength 
multiplexing signal amplification relay which is capable of 
redoubling transmittable wavelength multiplexing signals in 
number, so as to obtain a super-large capacity optical 
communication transmission line of a few Tbit/s and an optical 
communication transmission line provided therewith. 
SOLUTION: Light wavelength multiplexing signals outputted 
from an input optical fiber 1 are separated into light signals of 
1.3 fl m band and other light signals of 1.55 fl m band, light 
signals of 1.55 flm band are amplified by a 1.55 fl m band 
optical amplifier 3, and other light signals of 1.3 flm band are 
amplified by a 1.3 flm band amplifier 4. These light signals are 
multiplexed through a light signal multiplexing circuit 6, inputted 
into a multiplexing circuit 8, and compounded with exciting light 
outputted from a 1.3 flm band Raman amplifying exciting light 
source 7. Light signals of 1.3 flm band are given a Raman gain 
by the exciting light source 7, whereby the loss of light signals 
of 1.3 flm band in an optical fiber can be compensated. 
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[ft**2l] MGlEft^Sfi^ifttSli. ** 

«#a*«l. 3/im»©5FU#IBF««r*r-t-*JISiro**« 
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(3) 1 1-204866 

4 

l±, i£fi#fi£fc<!: L-C 1 0 Ottetf 
t "b 2 0 OiS^MHx.fjhS, 
[0006] r<DJ:5(zft,-r<S£« ITU-T«2pi: 
SDHSiPirVPlft^^iPlwfllJoT, &Tbit/s»ig 

[0 0 0 7] 

10 ©3fc7r -f^jim we^Si: LT(i. gcTbit/scoig;*: 
**8***3ix«b©i:%*.&*L» w«i5!S!fia8i 
S:gj*-r5fc«>KI4ft£#figci: LT4>&< t b 2 0 0 

fceubiw-efcsa*, s£<£ffl£tt-c^5j§ifrc>EDF 

f. LfcEDFA£S&©EDFA£ffi^-g-:fcH££: 

b©T?b t o o«s*a*iR#tNfe5 » 3M*ro#*(Mi»-e 
ft«*i«i: fta*Tbit/s©ja***o3ta«easis* 

[0008] #3891 ti\ ±&\cm&.xt£&titih<nx\ 

20 -eroi^t-rsir^ii, ^cTbit/s^s^swjtism 

[0 0 0 9] 

-cfii-f-saft^att^tttas-eaijor^ 1. 

m^Oftfi^i: 1 . 5 6 ii mffirO^tflr^K^SrHJW-f 
53fclgiH#®i:, 1. 3 »mmX'7-?>igm&3&Zt5-& 
30 6f^ffl*r#f-5jaiB*«i:> 1. 3 * mfifroftff ^(c^ 
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[00 1 2] S9*iS2f2«05*«W(^fco-Ctt, 1. 3 
H mfif O3t^S0mff ^li 1 • 3 /i m^fflW^ 1 K>3tiS 
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[0 0 6 2] 1. 3 v mffi7-?>m$&mm&%;W7tC£ 
+ 5::£fcJ:9iB«te/fl*#&-*-a. l. 3/imSt7 

£ 0 HI-, l. 3/imS^(f^)t7r^^a5E 
l**fil)0. 3dB/km-efc^ 1. 5 5/imfft 
ttiBO. 2dB/km"e*5^ $fr7 T 4 '«D7<t}% 
ig&<D'<\7 — fflCt'fcott), 5 0kmgM:|j:5 
dBOi^«4t5o Sot, 1. 3 m m^(D}fc{f 
5 d B(0 9^>#J#S:^;i5w b\Z& 9 1. 55ym8 

[0 0 6 3] 1. 5 5 m mfl?5fc*S*B» 3 M\ IlS^^/l' 
tT!>AK-^*77^^*B» (ED FA) 

H 1 <E> 2 «T£> 1 . 5 5 m m?$7t;i#[g3g3 i UTffiffl 
[0 0 6 4] 1. 3 mnftytm<m$s4l*, MtlJ^t 
*7r-f^*fiSt*)5. 1. 3/imfflFjt*tB»4 0« 
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M^)- W*. 1 2 8 0 nm~ 13 10 nm^fcfl 1 3 
2 0 nm~ 1 3 5 0 nmT*fc 9 * 1 . 5 5 ^ mf 3t 

ja<©g3^jRfi«F<0— Wtt, 1 5 3 0 nm-1 5 7 0 n 
mJtlil 5 8 0 nm-1 6 2 0 nmt + fe5 o r. 

1. 3/i"m«F<Z)*««3SS*t^f4, m»9ktm^ftib^i 
CI OTHzBttSfiffi: LtK</^^bt^^o 
[0 0 6 5] &:fe\ att(03t»B»^*J#«F«Ji, ^rv^ 

&t?l£Z>Zt{C£ 9, 1. 3/imffijoi^l. 5 5 Mm 
10 ffir-C-ttt^fiXS 0-60 nm<7>*J»»«S:limi-5fc* 

j-. ±mmmmmx^ytmmm 3 f 4^Mti2^t 

offflLTV5^\ l^t6 0nmKJ:(OS^/^ 
-*-5»-&^tt. #*IB#3, 4 Hc*nW 1 &fot» 
ST'#6: fctt^*-C*>5o 3fc*H»3, 4 

^MIt:^<t5ri:t)t^5o r^-g^f^ l 
S5 0#><- -C"t-tf<0-e % %««»3, 

[0 0 6 6] fcm&<0$i-g:ftWt*ffim-t 5ftft£ttttHR 
20 51^5(3. 1. 5 5 m mflJ*Jfi<63&3*3j;U<l . 3 Mm 

[0 0 6 7] 5 liOV^T1Elc'*flcW^C 

Ops/km/nmOJfc^r'f^fai . •5 5//mT1ifil 8 ps/k 

{LSS:KSO||T-fi|o/ct>OT*fe9, ^^ct-^O. 0 5 
— 0. lps/km/nm/nm 

[0 0 6 8] **l(fi*»rttfflSttTV%5ttft»*»« 
St^P 5 fi#J;itf 1 5 5 0 n m~C 1 8 ps/km/nm^&g^fSc 
<t0. 0 5 ps/km/nm/nra Ojftfi#tMH*tS:*i"5 7 T -< 

^ilt^ri^t^So :^7r^^5 0kmg 

i£-f fS-S-SEfil 5 5 0 nm-Ctt9 0 Ops/nm (DM 

MftM^4t§ 0 Sfc, 1 5 6 0 nm 

d-r£i:. ttfi4>»ttl 8. 5 ps/km/nmtCif T% 
40 RC5 0 km07r^^SreSttt), J£W$Eg#ftfete 
9 2 5ps/nm fc**-*"*. jKft»«cffl»Srra 

1 5 5 0 nmt?li- 
9 0 Ops/nm <0&fi#»«:WU 1 5 6 0 nm"Cli-9 
2 5ps/nm ^MM^tt £ t>0> <br ft ^>o ffi^^feS 

5 5 0 nmt't) 1 5 6 0 nmt't- 9 0 Ops/nm (OStg 
d«i:iotL*V\ 1 5 6 0 nm-CttiRffl#*«:*&« 
L^ttft<ft5 0 «ot, *ft»»i:«ft»«c«»^W 

50 i:a*-C#So 
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[0069] i. 3 ixm^y-^>mmmmu^tm7\-x, 
[oo7o] -g-SEieisgste, ttm^m{tm^6^hco 

mu.% t %,m&pmm ^nmtiyt? 7 -r /< 9 ^ &m— 75 
rnji-e^L-cv>< <dx\ KM^mt^n 7 *> 1 . 3y 

[0071] ##«iais 2 14, 0ij^«rw^jss§ 

S. Sfc, 3teft##l*E»2tt:2 9dB£Lk0>*i3;*h 

[0072] i3ii mm.&&mwi-7 j ^*x-m&.z)x 

5*«*$HWalfc2©JWW«J*&^IHTS>S. HI 3 

^-CO 9 *><D 1 . 3 u mffifDftm U 1 . 5 5 y 
m^WJt'ff^-^rSWi-S^^/u^, 12141. 3/jmJ; 

t57^^> 13141. 5 7pmJ;i9M&SW3tft-^ 
^SltL, *«*©*«#Sr'aiti-S7-f/u^, 1414 
1 . 3 1 n m <fc <0 M&gT? 1 . 3|i m^<D5tJSS#am 

*ki:mti-rz>mt}yt7T'f<><. ism. 3iwm<tt) 
1.3^ m^7tiS6#mff ^-zmti-fz mtj 

7 16141. 5 7 m m ± <9 MJgEST- 1 . 5 5 

7(41. 57/imiOftSST'l. 5 5 /* mflfroftigft 

[0 0 7 3] r©J;5lc»«**JB*7-f/u*-e«j«* 
^a3t«-^(ililtt2|ci9, AM7r^'<i^bA 
;?j£ft53fci£6#Srtf-5§-3: (1) 1. 31/im<tt)MK 
ftl. Snuff, (2) 1 . 3 1 At mi OSKf-e 
l.-3/imi, (3) 1. 5 7/imJ:!)I&ftfl. 5 
5^m^ (4) 1. 5 7 w m <fc K> MtiLgX- 1 . 5 5 /i 

[0 0 7 4] El 4 14, *%BJ!©ft!lcD^^ffii^5i!£ft 

0^7ri-&S#fi«^ii*S t t I ^S§(4, Hlfc*Ui*lft 
^fBI'&^T^-i&lElSg 8 *XT)%7 7 4 /< 1 *-J¥A U 
1. 3 ^ m ^7-7VittBfflS()S7taS7 75^(7)i6e3tSr7t 
&g#Hrtf ^-i l4iS?^(cA^*7 r W '< l 4>&fi«R-t- , 



(7) %fM¥- 11-204866 

12 

[0075] si 5 14, H4 ro^jfi^ros-a-ro^tm^ 

^!7— <Z>E«|ft#ttS:*U, ;&i»f4 1 . 5 5 ai mH?<7> 

^ - <Dmmm&&*^ u - 9 >#u 

a8foB1B 1. 3 Mm*©3te{t#A<!7— 

.10 4>^waiiJifi^-C'ii^{r^a-f-5r i:T% 1. 3 a* 

[0 0 7 6] H 6 12, *8n©9J©*itt7&ffiM::ffiStt£ 

H»cSH-«Jt*««*i*Mi4«il*»li. H 1 *s .fctfH 4 © 

^Jfe^ffitc J3V ^-StlelSS 8 ttl^ffliJ * 7t (4 

9 fciff A Lfc©K*t Lt v . AWTjWPHM, A 
M77^^<1 ittJ*367r-f^9«>W*l^«lHllS8 

££h^ ■C-ofc*{c9'v>**fflJftjB*»7*»6©a 

it*ifflD)e^j!l7/4>P>WJS(i)e*S:-5>iiSb, AW^ffiiJw 
3fc7r^U, 9 l^#A Sttfc 2 o»-g-^[Hl?g 8 I'mS 

[0 0 7 7] H7B, H6©3R*»»0»^'0*m^ 

IUH^*SV-C, *i»»4*||JfeJi5l6«> 1 . 3 /i mSrojtm 
^!7— (75SggSfife??ttS:^L, ^{41 . 

ttSr^LTVSo |S]@*»P>^5«t5f-, 1- 3 /x m^= 
Oatft^^f— W(£Tj9* 1 . 5 5 y mffi=<OTtm^y — 

offiTI-*tlcS«aLTV^t»i)!i:5©-(?, l. 3 a* 
mffik 1. 5 5 /im»roei£KH4«r«[**-ti:Sr. <t7)SS 

40 [0 0 7 8] H6«D|liS^fi|-C-(4, 

afi3fe* 7 5 lfloafi*l70 

tH73Sr)fc[i]?Sl 8T?-^dSLT, P5^ro^«EIIS 8 
fturv^***, 2ffl»afi*«7*ttffl-*-*r. i t^jjlB 
r t »440^T*foS„ 
[0 0 7 9] H 8 14, 

9t4ni, H4, m6\^-r*ftw<D$L&g>m.m ^mw> 
[0080] n 8 ©*itj»«<©*ii«eiStt-ctt, eas 

50 ffl*7r-f^2 0©¥lS*»»RftS:l. 5-5A«m^(C 




13 

nw-mmftwttii&koymm*. m9ian-rxoi^£^x 
0 6 ro^us^fntrso^T i. 5 5 umm±mffi&3<D'& 

ft #SM*<ii5l?^ 5f^*,v ^ *>&ft#tSc 5 &K*< 

#tfc2&fttf* 1 . 5 5/i m-Cm^-aSft25 s 1 . 5 5 u mtfc 

[o o 8 1 ] ^nmmMMvtt. ytmm&mniz&mzii 
zft&m&mm^iDtiimmmte. 1. 3 » mmx-^m 

R§, 1. 5 5 /tm»-m*«8EMHlfcfco-0*5. -*-**> 
r*Ll4, ea*ffl©3fc7r*'<©*^*ft£0>*fcta 

»IH+*fcAfc**lfflHWti-*. m^Kft^ieiUffl 

&g:fflffite&\x.l-£ I T UT'fi lOOGHzSrl oogijS 
[0 0 8 2] m l 014, *^WrosE[-g']roHJ£^ffi{^ 

ft^T-rv^c-ifes,, *^JS^ffir-r±, ei^ffljt^r-r^ 

2 0 <DW-mmm^^ 1 . 3jZm#fcttJfcL-CV*.5. 

3t&«#fiff £ 7 r ■< y< 2 o <£>3pi*;*#f8:a£ 

mt<nM&tz, m 1 1 (c^-rj; oizKz 0 ~<d± o \-m 

fe^fzm^ -LxELfcHl v 04, U6W^Jfe^li(i*3 
^Tl. 3/im^Jtlij@S§4©^©(C^lte>HT^fciS 

[0 O 8 3] 111 l 214, *^^co*fcM(-flh.ro3lli^flg 
K^5fti§mej£SS<Olfj£&^0T-;fc£ o 19, 2 0 

'f/^OOfi&fSmSrl. 3nmmkl. 5 5 ju 
*7r^A2 0<o^*D^t!c)lSfti:co||^l±, 01 3U: 

i, 04, ^Gcims&MM^^^xi. 3um%rttmm 

S4 w^Sir^ft pjtLTv^SEft^tfcWfK*-?- 5 I4*# 
^St^SSrtL, 1. 5 5 ^mffi3tiitl^3(7>m©:(r 

sait e>*vcv ^^s^sfc^fS^T- 5 14* # *je#»*«t 

[008 4] 0 1 4 14, #SgW<a£fclg|CSlJ(DHi&^flg 
^53fcilfteiH8S<Oltj*S:^-r0-Cfc5, 19, 2 0 

i4^n^*ttEi 8 1 n c&&&mm *mmftt»is &vb 
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^^2 0«^fKg^tel. 5 5 ^mffiJ:? tit 

fti£ftl^5gLT^.5 0 fta£ft#B«^£fci£fflft7 7' 
-iv<2 0W¥^)^i5:KSi:^^{4, 0 l 5 t^J: 

it e>axT^5 jgft^t«c*«*^ 5 tt*#*a»^M»4rfir 
[0085] h 1 6 14, ^m<D^.timcm<DmmMm 

t«5jtiiftejJ|gS(D«?fig;S:^-f-®T*>5„ 19, 2 0 

>r><2 0©¥J&*ttJHHK*:l. 3 (tmiJ:!) tllcS 

/^2 0 <D¥*SJ*#ifc8cft t ©B8-t&l4v 017 t^i" <t 5 
t*5 t rro«t 5 »cS»5e L,fc*^» JbiELfcSl, El 

4, B6<B%itogi§ic:fev*-c%ifMB»3, 4rom©tB9: 

» fetL-CV^aftftdRlffll*^ 5 14* # JSCjESiMSSr^r 
[0 0 8 6] 

20 [3S9J<b&j|i] £JLhlWi Lfc ± 5 1. WWlcihtf, 

1 . 3 m m^«)tff Hrk 1 - 5 5m mffrolftt©^ 

tic, m&^tm.^b<D7-7>mmm&& 

v-r^liiliSre^^-ar-Sro-C, l. 5 5^mfJ;t)t^ 

fseiSBSr*a-e*, »Tbit/8©a**«*iB«tBriB 

[Bsoi^ftum] 

30 [eh ] jRtmv— mmrmim^&^mm^mm^ 

[02] 0 1 <omifcBmz.38tfzy£ts&'<7—<oyt7T 
[03] Hl«3^^efe^B««^ttffl*i^■cv^53t«*»l*la 

[04] *mm<om<omm&mK&z>$ig:&mm%-mm 

[0 5] 0 4O*li£^ffiw»^cO3t{f^l7-(D3t7r 

[0 6] Kf&mmqcomMBmiz&ztiimgr&m^mm 

[0 7] 0 6<D|US^IiW^-g-©^ff^!7-(D3t7r 
<<y<fcmmMfcff&&fF-ti>' : 7 7X'tbZ<, 
[0 8] *MWwMirftfcw^JS0figt^5*iHfe^aS 

[0 9] 0 8<DHffiBffil'*Jlt53t2SS^Sff^-i:e^ 

50 [0io] &&w<o%iz%i<Dmifci&iBi l zmz>ytmm&& 
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[in 1 1 ] hi o <omi&BMi£&vz>fttiiM:g>mm 

[il2] *^0^ro^fcsE(-te»H«ffi^S3tiim 

[in] in 1 2 commwM^^-f^it^.^Am^t 

urn 4 j *&w<Diztz.^\zm<Dmmwm\mz>%mn 
[hi 5] gi 4<DmMBn\z%>i-tz%:m9:&mm^t 
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[Hll 7] Ell 6fl!>jl*JBjB^*3it5*ttft#S«#i: 

1 . 55/i m^3fclf *g§g 
1.3m m*3ft*l«» 



10 



2 
3 
4 
5 
6 
7 
8 

9 BM7r>f^ 

1 9 jKfi^fim-^fiM^jNIjB 

2 o eaiffl*^r>f^ 
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